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A compact table of blackbody radiation fractions 

Stephen L. Sargent, Department of Meteorology, 
University of Wisconsin, Madison, Wis. 53706 

When dealing with solar or thermal radiation, it is often 
useful to know the fraction of blackbody radiation con- 
tained between two wavelengths, for a given emitter tem- 
perature. Tabulations of this quantity as a function of \T, 
the product of wavelength and absolute temperature, are 
available in the literature. However, in many cases the tables 
have a fairly large interval in \T, requiring frequent interpo- 
lation, as for example Dunkle (1954), Allen (1955), and 
Goody (1964). At the other extreme, the XT interval is very 
small in the tables of Pivovonsky and Nagel (1961), but such 
precision is usually unnecessary and the 90 pages of tables 
of this function make them somewhat unwieldy to use. 

Since the blackbody energy fraction is often the only 
wavelength-dependent radiation quantity needed, it is con- 



venient to have a compact table of this function with suffi- 
ciently small intervals of XT that interpolation is not neces- 
sary for most applications. A numerical integration of the 
governing equation was used to generate such tables, with 
wavelength in microns and temperatures in both degrees 
Kelvin and degrees Rankine. The tables are available upon 
request in the form of a technical note from the Center for 
Climatic Research, University of Winconsin, 1225 W. Dayton 
St., Madison, Wis. 53706. 
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h. Compact Table of Blackbody Radiation Fractions 

When dealing with solar or thermal radiation, it is 
often useful to have an estimate of the fraction of blackbody 
radiant energy contained between two wavelengths, for a given 
emitter temperature. The fraction of blackbody radiation 
contained between wavelengths zero and A, for emitter tem- 
perature T, is given by the relation 

00 

f(0*XT) -£| j'~~ . (1) 

X 

C 2 
where X ~ — , 

AT 

and C 2 is a constant. Then, the fraction of energy between 
X 1 and A~ is simply the difference of the fractions between 
and \~ and between and A.,. 

Tabulations of f(0-*AT) as a function of XT are avail- 
able in the literature. However, in many cases, the tables 
have a relatively large interval in AT, requiring frequent 
interpolation, as for example, Dunkle (1954), Allen (1955), 
and Goody (1964) . At the other extreme, the *t interval is 
small but the tables are long and unwieldy, e.g., Pivovonsky 
and Nagel (1961) , who devote 90 pages* to the tabulation of 

f(0"*AT), along with two other blackbody radiation functions. 



Since the blackbody energy fraction is often the only 
quantity needed, it is convenient to have a compact table of 
this function with sufficiently small intervals of Xt that 
interpolation is not necessary for most applications . The 
tables in this report were generated by a numerical integra- 
tion of equation (1), using C 2 = 14386.8 micron-deg K (Allen, 
1955) * Agreement with the detailed tables of Pivovonsky 
and Nagel (1961) is very close , with the small deviation 
due to the use by them of 14380 .0 micron-deg K for C 2 . 

Separate tables are given at the end of this report for 
temperatures in degrees Kelvin and in degrees Rankine, with 
wavelength in microns for both cases. 
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